Abstract. This article talks about the space attitude algorithm and PID control system of the underwater robot. This system uses nonlinear adaptive Kalman filter combined with PID control method to study, and the simulation analysis is carried out on the control effect to improve the space attitude control of underwater robot.
Introduction
Now the application fields of underwater robot expands continuously, such as ocean research, ocean exploitation and underwater engineering. It is a high technology-intensive, systematic strong technology. In the increasingly complex motion control, especially in environments with strong interference noise, the system uses a conventional PID controller is difficult to adjust its parameters to reach the desired control effect. Therefore PID algorithm of Kalman filter has been proposed, but in the system itself due to the instability of the system components, the uncertainty in the external environment as well as the processing of simplified linear model of factors, the ordinary algorithm of Kalman filtering can not meet the accuracy requirements of the system. Finally, this paper proposes PID control of underwater robot attitude based on space nonlinear adaptive Kalman filter.
Discussion on Nonlinear Adaptive Kalman Filter Algorithm
In discrete stochastic nonlinear systems
In the equations(1),   
Suppose the mean q, r and covariance matrix Q, R is unknown.If it has been filtered
H.O.T on behalf of Taylor expansion in all higher-order terms, k X can be written as a linear equations, as follows: 
Similarly, h forecast in the next valuation / 1
Of linear measurement equation as follows:
.It is unknown when the band becomes noise statistics as follows:
Put it to compensate for linear error term. 
Virtual noise 1 k   and k  are compensated for the error of linear state model and linearization measurement equation. We order terms of the Taylor expansion into virtual noise to go in order to turn nonlinear system into a linear Kalman filtering problem. However, the general nonlinear Kalman filter algorithm can not meet the accuracy requirements, we propose a nonlinear adaptive Kalman filter.
Time-varying noise statistics estimators as follows:
Improved adaptive noise estimation algorithm is as follows:
